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Hxidation 



Diduction 



Ipienal success of ^con as the starting material for the fabrication 
f^d circuits lies in the fact that Si02 layers can be produced by 
i xidation of siKcon substrates and by deposition from the gas or 

le: TheWcie turns are usetul in several ways: 



^jr^provide isolation between devices. 

mask against unpurities, dopant diffusioui and environmental 




ley provide stability against mechanical damages, e.g., scratching. 
4ey act a s an Insulating layer between conductors. 
^tiey act as tbe gate dielectric. 



ijP4y, the Si02 layers can be used in the ways described above success- 
using such layers as gate dielectric, and for isolation purposes, 
ands for control of the dielectric properties are the most severe, 
iebtric properties determine transistor thresholds and parasitic leakage 
eurfehts. For other applications, the requirements are less stringent, 
'^fcthis chapter, thermal oxidation of a semiconductor surface is considered, 
^fiermal oxidation of silicon in dry oxygen and in water-vapor-containing 
iedium have been the preferred techniques. This is because oxide films 
iSrbduced in this way have the best properties. This chapter deals with 
the oxidation of silicon. In the last section of the chapter, the oxidation of 
compound semiconductors, such as GaAs, GaP, and InP, is discussed. For 
semiconductors other than siHcon, the oxidations that produce acceptable 
oxide films have not been possible. This fact has resulted in less than the 
expected usefulness of such semiconductors. 



3.2 Oxide Properties 



Table 3.1 summarizes the most important properties of silicon dioxide. Ther- 
mally grown Si02 films are amorphous. They consist of a random three- 
dimensional network of silicon atom tetrahedrally surrounded by four oxygen 
atoms each [1]. The tetrahedra are joined by oxygen bridges at the comers, 
as shown in the two-dimensional network depicted in fig. 3.1. As is apparent, 
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